








National Grid Deep Energy Retrofit Pilot Program: Three-Story Victorian Retrofit

MEcHANICAL DESIGN

X+HDWLQJ Buderus condensi
boiler located in the basement for

hot water radiators. The owners
chose not to install cooling.
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Recovery Ventilator (HRV) located
in the basement. Ventilation supply
ducted to living and dining room and
hallways, stale air exhausted from
bedrooms. Point source ventilation
from kitchen and bathrooms.
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'LV W U L E¥eWtilafo® ductwork
and hydronic distribution located
entirely within the conditioned

space.

[ '+: SuperStor ® Ultra hot water
storage tank connected to the boiler
located in the basement.

\ /L JK W CQubination of CFL
and incandescent light bulbs in light
fixtures.

$SSOLDQFHV ENERGY STAF
appliances.

CONSTRUCTION

The builder demonstrated an innovative
approach with the installation of the
windows in alignment with the drainage
plane of the wall. Wood blocking let in
to exterior layer of insulation is covered
by self-adhered flashing that wraps into
the opening over the wood blocking
and inner layer of insulating sheathing.
Since the insulated sheathing used is
2” thick, the blocking is padded to the
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inside with %" of rigid foam insulation.
The blocking is fastened to the wall
framing through the inner layer of
exterior insulating sheathing. Positive
drainage of the window sill pan flashing
is established by cutting the foam at
the bottom of the window to provide a
slope. With the opening prepared, the
window is installed and flashed as per
typical practice with fasteners into the
2x blocking through the nailing flanges.

This project demonstrated robust means
of maintaining continuity of the water, air
and thermal control at attached porch
roof and porch deck connections by
temporarily supporting the structures,
cutting them back from the wall, installing
the air, water and thermal control layers,
then re-attaching the structures over
these layers. The continuous airflow
control layers enabled by this measure
likely contributed to strong air leakage
reduction.
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TESTING AND ON-SITE TECHNICAL
SuUPPORT

BSC was able to assist the builder with
technical issues through both on-site
visits and remote support. Ventilation
strategies were discussed in order to
work out the best approach for providing
ventilation in this circa 1900 house.
Aesthetics and geometry of the house
played a significant role in selecting the
right equipment and finishes as well as
developing an appropriate approach for
distributing the ductwork.

BSC performed a pre- and post-retrofit
air leakage testing to determine the
improvement in the air leakage of
the whole house. The pre-retrofit air
leakage measurement was 1657 CFM
@50 Pa (3.80 ACH 50) and the post-
retrofit measurement was 655 CFM
@50 Pa (1.50 ACH 50).

MovING FORWARD

Monthly gas and electric bills will be
collected from the homeowner to gauge
performance of the retrofit strategies
employed.

The builder for this project had
completed several DER projects prior
to this one and demonstrated acumen
in developing various improvements
in retrofit strategies. The builder
continued to do so in the present DER

retrofit project. Certainly, the retrofit
approaches will keep evolving in the
several future DER projects that are in
store for the builder.

DEesIGN CHALLENGE: DOUBLING EFFORTS

This project presented interesting challenges of connecting the control functions of an exterior wall retrofit system
to previous retrofit work. At the front of the building is an overhanging floor where the previous retrofit had applied
closed-cell SPF. The exterior insulating sheathing added as part of the current retrofit was applied to the face of
the wall and continuous through the location where the porch roof had been cut away. As seen in the photo to the
right, the use of two-part kit foam does not appear to have successfully connected the new work to the previous
work at the first attempt. A second application of two-part foam was needed to provide robust connections.
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